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ADAPTIVE FUZZY CONTROLLER DESIGN FOR SHUNT ACTIVE POWER 
FILTERS IN BALANCED THREE-PHASE SYSTEMS 
 
The thesis presents an adaptive fuzzy controller design for compensating 
current control of shunt active power filters in balanced three-phase systems.          
The harmonic detection method for calculating the reference current of shunt      
active power filter is improved and it is called the synchronous detection with   
Fourier (SDF). The control system of shunt active power filters is operated on         
dq-axis with the space vector pulse width modulation (SVPWM) technique. The        
PI controller designed by the conventional method is applied to regulate the dc bus 
voltage. The design of a fuzzy controller for compensating current control using the 
adaptive tabu search (ATS) method and the new design approach without the 
engineering experiences are proposed in this thesis. The hardware in the loop 
simulation with eZdspTMF28335 board is used to simulate the harmonic elimination in             
this thesis. The simulation results show that the fuzzy controller designed by          
both methods can provide a good performance to control the compensating        
current. Therefore, the shunt active power filter can inject the compensating current   
to track the reference current and the source current is nearly sinusoidal waveform       
after compensation. Moreover, the shunt active power filter can reduce the         
%THD of the source current after compensation. In addition, the harmonic 
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elimination in case of the load changing is presented in the thesis. In this condition, 
the adaptive fuzzy controller consists of the main fuzzy controller and the auxiliary 
fuzzy controller are used to control the compensating current of shunt active power 
filters. The auxiliary fuzzy controller is designed by the new approach and it is shown 
in the thesis. Finally, the hardware implementation of the considered system is also 
presented in the thesis. The eZdspTMF28335 is used to implement the harmonic 
detection and the control system of the shunt active power filter. For the experimental 
results, the system using the fuzzy controller can provide a good performance to 
control the compensating current compared with using the PI controller in case of the 
difference load amplitude system. Moreover, the system with the compensating 
current control using the adaptive fuzzy controller can provide the best performance 
control compared with using only fuzzy controller without the auxiliary fuzzy 
controller in case of load changing system. However, the harmonic elimination results 
using the both controllers are reduced the %THD value of the source currents after 
compensation. 
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